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A Study on Performance and Power 

Consumption in Multiple-GPU Environment 
 

Tota Sakai† and Saneyasu Yamaguchi †† 
 

GPU has much higher performance than CPU. GPGPU has become an important method 
to achieve high performance. In addition, GPU has better power 
consumption/performance ratio. In this paper, we discuss the relation between GPU's 
performance and its power consumption in multiple-GPU environment. Our experiments 
demonstrated that multiple-GPU machines have even better power 
consumption/performance ratio than single-GPU machines. 
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3.  

GPU
GPU  

NVIDIA GeForce GTX 460  2
GeForce GTX 460 CUDA  1  

 
 
 
 
 
 
 
 
 

 1 GPU  

 "GeForce GTX 460"

CUDA Driver Version 3.2

CUDA Runtime Version 3.1

CUDA Capability Major revision number 2

CUDA Capability Minor revision number 1

Total amount of global memory 1072889856 bytes

Number of multiprocessors 7

Number of cores 224

Total amount of constant memory 65536 bytes

Total amount of shared memory per block 49152 bytes

Total number of registers available per block 32768

Warp size 32

Maximum number of threads per block 1024

Maximum sizes of each dimension of a block 1024 x 1024 x 64

Maximum sizes of each dimension of a grid 65535 x 65535 x 1

Maximum memory pitch 2147483647 bytes

Texture alignment 512 bytes

Clock rate 1.35 GHz  
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4.  

4.1  
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4.2  

GPU
Monte Carlo Simulation 1

1
Monte Carlo

1 2 4 7 16 64 256 512 1024 2048
4096 8192 1 1024

GPU  7  10
2GPU

 11  14  
GPU

GPU GPU SM
7 (  7)

( )
7 (  8  10)

SM

 
2GPU 1GPU SM

SM
 

1GPU 2GPU  7  10  11  14
GPU 1 2 2.0

1.7 GPU2
GPU1

 

ⓒ 2011 Information Processing Society of Japan

Vol.2011-HPC-129 No.23
2011/3/16



 
IPSJ SIG Technical Report 

 5 
 

200

210

220

230

240

250

260

270

280

290

300

0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000

1GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 1

block = 2

block = 4

 

 7 1GPU  

200

210

220

230

240

250

260

270

280

290

300

0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000

1GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 7

block = 16

block = 64

 

 8 1GPU  

200

210

220

230

240

250

260

270

280

290

300

0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000

1GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 256

block = 512

block = 1024

 
 9 1GPU  

200

210

220

230

240

250

260

270

280

290

300

0 2000000 4000000 6000000 8000000 10000000 12000000 14000000 16000000

1GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 2048

block = 4096

block = 8192

 
 10 1GPU  

ⓒ 2011 Information Processing Society of Japan

Vol.2011-HPC-129 No.23
2011/3/16



 
IPSJ SIG Technical Report 

 6 
 

300

320

340

360

380

400

420

440

460

480

500

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000

2GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 1

block = 2

block = 4

 
 11 2GPU  

300

320

340

360

380

400

420

440

460

480

500

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000

2GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 7

block = 16

block = 64

 

 12 2GPU  
 

300

320

340

360

380

400

420

440

460

480

500

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000

2GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 256

block = 512

block = 1024

 

 13 2GPU  
 

300

320

340

360

380

400

420

440

460

480

500

0 5,000,000 10,000,000 15,000,000 20,000,000 25,000,000 30,000,000 35,000,000

2GPU_演算性能[総乱数/処理時間]

消
費

電
力

[
W

]

block = 2048

block = 4096

block = 8192

 
 14 2GPU  

 
 

ⓒ 2011 Information Processing Society of Japan

Vol.2011-HPC-129 No.23
2011/3/16



 
IPSJ SIG Technical Report 

 7 
 

5.  

GPGPU GPU
2)

GPU  
GPU

 
CPU GPU

3) GPU
4) GPU
GPU

GPU
GPGPU

 
GPU 5)

6)  

6.  

GPU

VRAM
2GPU

2GPU

SM
SM

 
 

 
 

    22700039  
 
 
 

 

1) htp://www.top500.org 
2)  ,  ,  ,  ,  : GPU

, 2009-HPC-121(SWoPP 2009) (2009). 
3) , , , : SIMD

Vol.2010-HPC-126,No.10,pp.1-8(2010) 
4) , : GPU

Vol.2010-HPC-127,No.5,pp.1-5(2010) 
5) , GPU : 

Vol.3,No.2,pp.48-56(2010) 
6) ,  ,  : CUDA GPU

, Vol.2008,No.19(2008-HPC-114),pp.13-18(2008) 
 

 

 HostToHost DeviceToHost HostToDevice  
HostToHost (memcpy)  HostToDevice HostToHost
DeviceToHost  15

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0

1

2

3

4

5

6

7

HostToHost HostToDevice HostToHost DeviceToHost
転

送
速

度
[
G

B
/
s
]

 

0

1

2

3

4

5

6

7

HostToHost HostToDevice HostToHost DeviceToHost

転
送

速
度

[
G

B
/
s
]

 
 15  

ⓒ 2011 Information Processing Society of Japan

Vol.2011-HPC-129 No.23
2011/3/16


